Formation of Solid Solution (Al2OC)1-x (AlN)x and Its Application in
Spinel-Carbon Clinker Preparation 
Introduction
In the previous work, the spinel-carbon clinker for monolithic application was obtained through heating of an MgO-Al compact in CO gas.1) The main drawback of this method is that the clinker cannot be obtained through a sin gle heating process, and consequently it cannot be formed in situ during practice. In order to solve this problem, use of other Al compounds, rather than Al metal, must be consi dered. In this regard, the ternary system of Al2O3-Al4C3-AlN has been studied. Figure 1 presents all the compounds that have been already reported in this system.2)-9) High hydration tendency of Al4C3 and AlN prevents their applica tion in the monolithic refractories.
Among the others, the Fig. 1 . Reported compounds in Al2O3-Al4C3-AlN system to the accompaniment of experimental compositions (a, b, c and d in Table 1 ).
4Al2OC=Al4O4C+Al4C3 (1)
However, addition of AlN to Al2OC has been found to stabilize Al2OC by forming a solid solution (Al2OC)1-x (AlN)x. Aluminum oxy-carbide, Al2OC, has a hexagonal crystal structure based. on the wurtzite lattice in which the C and O atoms are randomly distributed overr the non-metal lic sites, as shown by Fosterr et al.4) Al2OC is isostructural with AlN and its lattice differs from that of AlN by 2% volume expansion of the unit cell. When aluminum oxy-car bide is written as Al (OC)0.5, it is isoelectronic with AlN.2) Therefore, an extensive solid solution in Al2OC-AlN system may be expected at elevated temperatures. The solubility of AlN and Al2OC in each other to form a 2H solid solution phase was explained by Lihrmann9) and Qiu et al.10) Reac tion (2) shows this dissolution using the symbolic notation of Kroger and Vink.9)
One nitrogen atom. is substituted to a carbon atom on a regular carbon site, thus creating a positive electric charge, whereas the other nitrogen atom is substituted to an oxygen atom on a regular oxygen site, thus creating a negative ele ctric charge.
Compared with Al2OC, the solid-solution (Al2OC)1-x (AlN)x has two major advantages: It is easy to form by a solid-state reaction, and it is more stable at high tempera ture. (Al2OC)1-x (AlN)x ceramics may be of interest in fu ture as the possible combinations of good mechanical properties (high hardness of Al2OC) with good functional properties (high thermal-low electrical conductivity of AlN). But, in this work it has been considered for monolithic refractory applications. In this regard, formation of the solid solution (Al2OC)1-x(AlN)x, has been investigated in the ter nary diagram Al2O3-Al4C3-AlN along the quasi-binary sec tion joining Al2OC and AlN. As a result, solid solution (Al2OC)0.5(AlN)0.5 has been introduced as the easiest com position to obtain purely. Then, its participation in the for mation of spinel-carbon clinker has been investigated.
2.
Experimental procedure 2.1
Raw materials
The raw materials used in this study are as follows: Fig.  6 shows that the splitting of (002) peak in the Precipitation of AlN-rich solid solution during slow cooling, which has higher hydration tendency than low-AlN solid so lutions, can explain impaired hydration resistance of the slow-cooled solid solution.
3.3 Spinet-carbon clinker preparation by using the ob tained solid-solution (Al2OC)0.5(AlN)0.5 (x=0.5) Assuming Reaction (3), the MgO-[(Al2OC)0.5 (AlN)0.51 compact must gain 45.8% mass after heating in CO gas, and final phase composition is supposed to be spinel (79.8 mass%) and carbon (20.2mass%).
•@ (3) But, even after heating at 1600•Ž for 5h, the mass gain reached to 27mass%. As indicated in Fig. 9 , for 5h in CO gas.
(5) The precipitated carbon phase in the obtained clinker was amorphous and finely distributed among the formed spinel and remaining MgO grains.
(6) Low oxidation resistance of the obtained spinel-C clinker implies that surrounding of the precipitated carbon by the formed spinel cannot protect carbon from oxidation.
